Gunter, Jason

From: Seabourne, Rocky <rseabourne@doerun.com>

Sent: Monday, August 31, 2015 3:38 PM

To: Gunter, Jason

Cc: Yingling, Mark; Neaville, Chris; Montgomery, Michael; Ty Morris

Subject: National July 2015 Progress Report

Attachments: National_ProgressReport_07-31.pdf; 6 - Remediation Air Report - June 2015.pdf; 2015-07-09
NAT UAO Pace Lab Report.pdf

Categories: Red Category

Jason,

Please find the attached progress report for the National Mine Tailings site for the reporting period of July 1, 2015 — July
31, 2015. If you should have any questions please let me know.

Sincerely,

ROCKY SEABOURNE

General Supervisor Land & Remediation
Office: 573-244-8136

Cell: 573-325-5425

Fax: 573-244-8179

This message is intended solely for the designated recipient and may contain confidential, privileged or
proprietary information. If you have received it in error, please notify the sender immediately and delete the
original and any copy or printout. Please note that any views or opinions presented in this e-mail are solely
those of the author and do not necessarily represent those of The Doe Run Company. Finally, the recipient
should check this message and any attachments for the presence of viruses or malware. The Doe Run Company
accepts no liability for any loss or damage caused through the transmission of this e-mail.
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DOE RUN

COMPANY

Remediation Group
Rocky Seabourne
General Supervisor Land & Remediation

rseaboume@doerun.com

August 31, 2015

Mr. Jason Gunter Remedial Project Manager U.S.
Environmental Protection Agency Region 7 - Superfund
Branch 11201 Renner Bivd.

Lenexa, KS 66219

Re: National Mine Tailings Site Progress Report
Dear Mr. Gunter:

As required by Article V1, Section 51 of the Unilateral Administrative Order (Docket No.CERCLA- 07-
2006-0231) for the referenced project and on behalf of The Doe Run Company and NL Industries, Inc.,
the progress report for the period July 1, 2015 through July 31, 2015 is enclosed. If you have any
questions or comments, please call me at 573-244-8136.

Sincerely,

il

Rocky Seabourne

General Supervisor Land & Remediation

c: Mark Yingling - TDRC (electronic only)
Chris Neaville - TDRC (electronic only)
Michael Montgomery - TDRC (electronic only)
Kevin Lombardozzi - NL Industries, Inc.
Matt Whitwell - City of Park Hills
Norm Lucas - Park Hills - Leadington Chamber of Commerce
Brandon Wiles - MDNR Ty Morris - Barr Engineering

35 Iron County Rd. #1, Viburnum, MO 65566
Telephone; (573) 244-8136



Monthly Ambient Air Monitoring Report

The Doe Run Company
Old Lead Belt Sites:
Federal, Rivermines, National, and Leadwood

June-2015
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Sample Results for

June-2015

Federal Site

Water Treatment

St. Joe (Ballfields) Big River#4 Plant
TSP Lead TSP Lead TSP Lead
Sample Date ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3
6/1/15 23 0.007 28 0.007 25 0.007
6/2/15 invalid invalid 15 0.007 12 0.048
6/3/15 22 0.007 17 0.007 19 0.007
6/4/15 19 0.007 16 0.007 20 0.000
6/5/15 19 0.007 19 0.007 23 0.007
6/8/15 23 0.007 22 0.007 20 0.021
6/9/15 30 0.007 30 0.007 invalid invalid
6/10/15 32 0.007 26 0.007 34 0.007
6/11/15 40 0.007 34 0.007 39 0.007
6/12/15 30 0.014 18 0.007 35 0.028
6/15/15 16 0.007 14 0.007 19 0.000
6/16/15 19 0.007 15 0.027 5 0.021
6/17/15 45 0.007 30 0.007 35 0.007
6/18/15 32 0.007 31 0.000 32 0.007
6/19/15 17 0.000 17 0.007 15 0.000
6/22/15 72 0.007 73 0.007 76 0.014
6/23/15 46 0.021 44 0.021 49 0.056
6/24/15 70 0.007 61 0.007 63 0.021
6/25/15 44 0.049 31 0.007 35 0.014
6/26/15 16 0.007 13 0.007 14 0.007
6/29/15 34 0.021 22 0.021 56 0.056
6/30/15 48 0.014 51 0.020 49 0.021
Monthly Avg. TSP 33 28 32

Monthly Avg. Pb 0.011 0.009 0.017

May-15 0.008 0.009 0.011

Apr-15 0.011 0.035 0.027

Rolling 3-Month 0.010 0.018 0.018

Three month rolling

average must be less than 0.15 ug/m3

Big River QA

TSP Lead

Sample Date ug/m3 ug/m3
6/2/15 15 0.007
6/5/15 18 0.007
6/9/15 30 0.007
6/11/15 37 0.007
6/16/15 13 0.007
6/18/15 32 0.007
6/23/15 44 0.021
6/25/15 33 0.007
6/30/15 37 0.021

Notes

St. Joe:

6/2, <23hr run time.

Water Treatment Plant:
6/9, <23hr run time, GFl shorted out.




Sample Results for

June-2015

Rivermines

Big River #4 Rivermines South #1 | Rivermines North #2 | Rivermines East #3
TSP Lead TSP Lead TSP Lead TSP Lead
Sample Date ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3
6/1/15 28 0.007 35 0.098 16 0.007 25 0.007
6/2/15 15 0.007 16 0.027 11 0.000 12 0.048
6/3/15 17 0.007 17 0.007 14 0.014 19 0.007
6/4/15 16 0.007 invalid invalid 20 0.028 20 0.000
6/5/15 19 0.007 invalid invalid 19 0.007 23 0.007
6/8/15 22 0.007 16 0.007 22 0.050 20 0.021
6/9/15 30 0.007 37 0.095 26 0.021 invalid invalid
6/10/15 26 0.007 22 0.007 34 0.113 34 0.007
6/11/15 34 0.007 35 0.007 33 0.057 39 0.007
6/12/15 18 0.007 invalid invalid 26 0.021 35 0.028
6/15/15 14 0.007 15 0.007 18 0.057 19 0.000
6/16/15 15 0.027 18 0.034 20 0.014 5 0.021
6/17/15 30 0.007 31 0.007 36 0.007 35 0.007
6/18/15 31 0.000 30 0.007 30 0.007 32 0.007
6/19/15 17 0.007 invalid invalid 16 0.000 15 0.000
6/22/15 73 0.007 74 0.007 69 0.014 76 0.014
6/23/15 44 0.021 55 0.118 34 0.007 49 0.056
6/24/15 61 0.007 69 0.083 55 0.028 63 0.021
6/25/15 31 0.007 invalid invalid invalid invalid 35 0.014
6/26/15 13 0.007 invalid invalid invalid invalid 14 0.007
6/29/15 22 0.021 46 0.082 18 0.014 56 0.056
6/30/15 51 0.020 48 0.014 40 0.014 49 0.021
Monthly Avg. TSP 28 35 28 32

Monthly Avg. Pb 0.009 0.038 0.024 0.017

May-15 0.009 0.049 0.033 0.011

Apr-15 0.035 0.060 0.019 0.027

Rolling 3-Month 0.018 0.049 0.025 0.018

Three month rolling

average must be less than 0.15 ug/m3

Big River QA

TSP Lead

Sample Date ug/m3 ug/m3
6/2/15 15 0.007
6/5/15 18 0.007
6/9/15 30 0.007
6/11/15 37 0.007
6/16/15 13 0.007
6/18/15 32 0.007
6/23/15 44 0.021
6/25/15 33 0.007
6/30/15 37 0.021

Notes

Rivermines South:

6/4, 6/5, 6/12, 6/19, 6/26, >25hr run time.

6/25, <23hr run time.

Rivermines North #2:

6/25, >25hr run time, 6/26, <23hr run time.

Rivermines East #3:

6/9, <23hr run time, GFI| shorted out.




Sample Results for

June-2015

Federal Site

St. Joe (Ballfields) Big River#4 Water Treatment
Sample Date PM10 (ug/m3) PM10 (ug/m3) PM10 (ug/m3)

6/2/15 12 13 11
6/5/15 12 13 29
6/8/15 16 16 17
6/11/15 21 21 20
6/14/15 14 17 12
6/17/15 30 56 21
6/20/15 13 21 7
6/23/15 45 39 41
6/26/15 15 10 8
6/29/15 28 30 27

Compliance with NAAQS is less than 150 ug/m3

[Monthly Avg. PM10 | 21 | 23 19

Big River QA Notes.
Sample Date PM10 (ug/m3)

6/5/15 9
6/11/15 1
6/17/15 19
6/23/15 38
6/29/15 15




Rivermines

Sample Results for  June-2015
Big River #4 Rivermines South #1 | Rivermines North #2 | Rivermines East #3
Sample Date PM10 (ug/m3) PM10 (ug/m3) PM10 (ug/m3) PM10 (ug/m3)
6/2/15 13 40 12 1
6/5/15 13 24 7 29
6/8/15 16 42 16 17
6/11/15 21 20 19 20
6/14/15 17 19 1 12
6/17/15 56 21 16 21
6/20/15 21 invalid 15 7
6/23/15 39 45 35 41
6/26/15 10 11 8 8
6/29/15 30 55 25 27
Compliance with NAAQS is less than 150 ug/m3
[Monthly Avg. PM10 | 23 | 31 17 19
Big River QA hotes
Sample Date PM10 (ug/m3) Rivermines South #1:
6/5/15 9 6/20, <23hr run time, did not run.
6/11/15 1
6/17/15 19
6/23/15 38
6/29/15 15




Meterological Data - Old Lead Belt

June-2015

24hr average

%

01-Jun-15
02-Jun-15
03-Jun-15
04-Jun-15
05-Jun-15
06-Jun-15
07-Jun-15
08-Jun-15
09-Jun-15
10-Jun-15
11-Jun-15
12-Jun-15
13-Jun-15
14-Jun-15
15-Jun-15
16-Jun-15
17-Jun-15
18-Jun-15
19-Jun-15
20-Jun-15
21-Jun-15
22-Jun-15
23-Jun-15
24-Jun-15
25-Jun-15
26-Jun-15
27-Jun-15
28-Jun-15
29-Jun-15
30-Jun-15

359

25

18 60
27 178
1.4 209
1.8 260
1.9 38
4.8 207
2.7 240
15 231
2.4 203
3.9 201
4.6 209
57 195
4.5 205
3.9 215
1.8 248
1.9 211
22 177
4.5 20
33 234
2.7 218
4.2 219
2.4 289
34 172
3.7 234
3.0 279
4.0 327
2.8 225
24 265.6
13 2421

2270

31.12
3511
30.86
34.85
33.80
22.69
34.69
31.47
3101
23.33
32.19
23.28
24.98
26.63
41.22
29.13
25.74
30.42
36.66
32.34
27.39
35.71
29.72
32.79
36.75
25.78
30.40
33.14
32.19

748

747
745
745
745
745
741
741
741
741
741
741
744
744

<745

746
745
745
741
742
744
744
746
747
744
742
744
743
740
742




INQUEST 3609 Mojave Ct., Ste E & COLUMBIA, MO 65202

ENVIRONMENTAL INC. (573) 474-8110 & FAX: (573) 474-8371

April 15,2015

Mr, Greg Henson

Chemist

The Doe Run Company

881 Main Street
Herculaneum, Missouri 63048

RE: 2nd Quarter 2015 Lead/PM10 Samplers Performance Audit Report.

Dear Mr. Henson,

Please find enclosed the worksheets detailing the Lead/PM10 sampler’s one-point flow
verifications and multi-point flow calibrations that were recently performed on the Doe
Run Park Hills Monitoring Network. A copy of the current certifications for the audit
device that was used has also been enclosed.

All of the flow checks and calibrations were found to be within expected guidelines.
After reviewing the enclosed information, please feel free to call with any comments or

questions. Thank you for your business.

Sincerely,

XA KCO

John A. Kunkel
Inquest Environmental, Inc.

¢ Serving your air quality monitoring needs. ¢



PM10 Sampler Verifications



INQUEST

Environmental, Inc.

PM10 Sampler Audit

Volumetric Flow Control

3609 Mojave Court, Suite E
Columbia, Missouri 65202
573-474-8110

April 7, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Big River Intercept (Qa) -0.00876
Sampler #4 Primary PM10 Temperature 21.9 °C 295.1 °K
Flow Controller P2952 Station Pressure 29.13 "Hg 7399 mmHg
Flow Rate Audit
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer | Flow Rate | Manometer | Pressure Press. Ratio | Flow Rate Percent Range
"H;0 m*/min "H,0 (Pf) (Po/Pa) m>/min Difference
3.20 1.094 25.10 46.88 0.937 1.129 3.20 7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow Rate Corrected Design % Acceptable
"H,0 (Pf) (Po/Pa) m*/min Flow Rate | Difference Range
25.00 46.69 0.937 1.129 1.093 -3.27 +10%
Multi-point Flow Rate Verification
Transfer Orifice Sampler Flow Rate
- Acceptable
Manometer | Flow Rate* | Manometer | Pressure | Press.Ratio | Flow Rate Percent Range
"H,0 m*/min "H,0 {Pf) (Po/Pa) m>/min Difference
3.00 1.059 35.50 66.30 0.910 1.095 3.40 +4%
3.05 1.068 32.30 60.33 0.918 1.105 3.46 4%
3.15 1.085 26.00 48.56 0.934 1.125 3.69 +4%
3.20 1.094 25.10 46.88 0.937 1.129 3.20 + 4%

*At least 3 of 4 orifice flow rates must be between 1.13 + 10% (1.02 and 1.24)

Calculations:

Pressure mmHg (Pf) - ("H,0/13.6) * 25.4
Pressure Ratio (Po/Pa) - 1-Pf/Pa
Orifice Flow Rate (Qa) - 1/Slope*( Sqrt("H20*( Ta/Pa))-Intercept)

Sampler Flow Rate {Qa) - Taken from the look-up tables

Flow Rate Percent Difference- (Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*({100-Percent Difference)/100)
Design Percent Difference- (Corrected Flow Rate-1.13)/1.13*100




INQUEST

Environmental, Inc.

PM10 Sampler Audit

Volumetric Flow Control

3609 Mojave Court, Suite E
Columbia, Missouri 65202
573-474-8110

Date April 7, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station Big River Intercept (Qa) -0.00876
Sampler #4 QA PM10 Temperature 219 °C 295.1 °K
Flow Controller P1019 Station Pressure 29.13 "Hg  739.9 mmHg
Flow Rate Audit
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer | Flow Rate | Manometer Pressure Press. Ratio | Flow Rate Percent Range
"H,0 m>/min "H,0 (Pf) (Po/Pa) . m*/min Difference
3.30 1.111 25.20 47.06 0.936 1.143 2.88 7%
Sampler Operating Flow Rate
Manometer | Pressure | Press. Ratio [ FlowRate | Corrected Design % | Acceptable
"H0 (Pf) (Po/Pa) m*/min Flow Rate | Difference Range
25.30 47.25 0.936 1.143 1.110 -1.77 +10%
Multi-point Flow Rate Verification
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer | Flow Rate* | Manometer | Pressure | Press.Ratio | Flow Rate Percent Range
"H;0 m’/min "H,0 (Pf) (Po/Pa) m>/min Difference
3.30 1111 25.20 47.06 0.936 1.143 2.88 +4%
3.40 1.127 24.90 46.50 0.937 1.148 1.86 4%
3.45 1.135 21.70 . 40.53 0.945 1.155 1.76 +4%
3.50 1.143 19.70 36.79 0.950 1.161 1.57 4%

*At least 3 of 4 orifice flow rates must be between 1.13 + 10% (1.02 and 1.24)

Calculations:

Pressure mmHg (Pf) - ("H,0/13.6) * 25.4
Pressure Ratio (Po/Pa) - 1-Pf/Pa
Orifice Flow Rate (Qa) - 1/Slope*( Sqrt{"H20*( Ta/Pa)})-Intercept})

Sampler Flow Rate (Qa) - Taken from the look-up tables

Flow Rate Percent Difference- (Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*{(100-Percent Difference)/100)
Design Percent Difference- (Corrected Flow Rate-1.13)/1.13*100




INQUEST

Environmental, Inc.

PM10 Sampler Audit

Volumetric Flow Control

3609 Mojave Court, Suite E
Columbia, Missouri 65202

573-474-8110

Date April 8, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station Leadwood (South) Intercept (Qa) -0.00876
Sampler #1 PM10 Temperature 23.7 °C 296.9 °K
Flow Controller P1500 Station Pressure 29.04 "Hg  737.6 mmHg
Flow Rate Audit
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer | Flow Rate | Manometer [ Pressure | Press.Ratio | Flow Rate Percent Range
"H,0 m>/min "H,0 (Pf) (Po/Pa) m?/min Difference
3.35 1.124 25.50 47.63 0.935 1.141 1.51 7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow Rate Corrected Design % Acceptable
"H,0 (Pf) (Po/Pa) m*/min Flow Rate | Difference Range
25.40 47.44 0.936 1.143 1.126 -0.35 +10%
Multi-point Flow Rate Verification
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer | Flow Rate* | Manometer | Pressure | Press. Ratio | Flow Rate Percent Range
"H,0 m?/min "H,0 (Pf) {Po/Pa) m>/min Difference
3.25 1.107 34.90 65.18 0.912 1.127 1.81 + 4%
3.30 1.116 29.70 55.47 1.130 1.145 2.60 4%
335 1.124 25.50 47.63 0.935 1.141 1.51 4%
3.50 1.149 19.30 36.05 0.951 1.162 1.13 1 4%

*At least 3 of 4 orifice flow rates must be between 1.13 + 10% (1.02 and 1.24)

Calculations:

Pressure mmHg (Pf) - ("H,0/13.6) * 25.4
Pressure Ratio (Po/Pa) - 1-Pf/Pa
Orifice Flow Rate (Qa) - 1/Slope*( Sqrt{"H20*( Ta/Pa})-Intercept)

Sampler Flow Rate (Qa) - Taken from the look-up tables

Flow Rate Percent Difference- (Sampler Flow-Orifice Flow)/Orifice Flow*100

Corrected Flow Rate - Operating Flow*((100-Percent Difference)/100)
Design Percent Difference- (Corrected Flow Rate-1.13)/1.13*100




INQUEST

Environmental, Inc.

PM10 Sampler Audit

Volumetric Flow Control

3609 Mojave Court, Suite E
Columbia, Missouri 65202

573-474-8110

Date April 8, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station Leadwood {School) Intercept (Qa) -0.00876
Sampler #2 PM10 Temperature 23.7 °C 296.9 °K
Flow Controller P6071 Station Pressure 29.04 "Hg 737.6 mmHg
Flow Rate Audit
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer | Flow Rate | Manometer | Pressure | Press.Ratio | Flow Rate Percent Range
“H,0 m>/min "H,0 (Pf) (Po/Pa) m®/min Difference
3.30 1.116 23.60 44.08 0.940 1.159 3.85 7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow Rate Corrected Design % Acceptable
"H,0 (Pf) (Po/Pa) m?/min Flow Rate | Difference Range
23.80 44 .45 0.940 1.159 1.114 -1.42 +10%
_ Multi-point Flow Rate Verification
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer | Flow Rate* | Manometer Pressure Press. Ratio | Flow Rate Percent Range
"H,0 m*/min "H,0 (Pf) (Po/Pa) m’/min Difference
3.15 1.090 30.90 57.71 0.922 1.138 -4.40 4%
3.25 1.107 27.90 52.11 0.929 1.145 3.43 4%
3.30 1.116 23.60 44.08 0.940 1.159 3.85 +4%
3.40 1.132 19.80 36.98 0.950 1172 3.53 +4%

*At least 3 of 4 orifice flow rates must be between 1.13 + 10% (1.02 and 1.24)

Calculations:

Pressure mmHg (Pf) - ("H,0/13.6) * 25.4
Pressure Ratio (Po/Pa) - 1-Pf/Pa
Orifice Flow Rate (Qa) - 1/Slope*{ Sqrt("H20*( Ta/Pa))-Intercept)

Sampler Flow Rate (Qa) - Taken from the look-up tables

Flow Rate Percent Difference- (Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*({100-Percent Difference)/100)
Design Percent Difference- (Corrected Flow Rate-1.13)/1.13*100




INQUEST

Environmental, Inc.

PM10 Sampler Audit

Volumetric Flow Control

3609 Mojave Court, Suite E
Columbia, Missouri 65202
573-474-8110

Date April 8, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station Leadwood (Mill St) Intercept (Qa) -0.00876
Sampler #3 PM10 Temperature 23.7 °C 296.9 °K
Flow Controller P1018 Station Pressure 29.04 "Hg  737.6 mmHg
Flow Rate Audit
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer | Flow Rate | Manometer Pressure Press. Ratio | Flow Rate Percent Range
"H,0 m*/min "H,0 (Pf) (Po/Pa) m*/min Difference
3.30 1.116 23.60 44.08 0.940 1.149 2.96 +7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow Rate Corrected Design % Acceptable
"H,0 {Pf) (Po/Pa) m®/min Flow Rate | Difference Range
23.90 44.64 0.939 1.148 1.114 -1.42 +10%
o Multi-point Flow Rate Verification
Transfer Orifice Sampler Flow Rate
- Acceptable
Manometer | Flow Rate* | Manometer Pressure Press. Ratio | Flow Rate Percent Range
"H,0 m*/min "H,0 (Pf) (Po/Pa) m®/min | Difference
3.10 1.082 32.60 60.89 0.917 1.145 5.82 4%
3.20 1.099 28.50 53.23 0.928 1.134 3.18 + 4%
3.30 1116 23.60 44.08 0.940 1.149 2.96 +4%
3.40 1.132 20.80 38.85 0.947 1.158 2.30 +4%

*At least 3 of 4 orifice flow rates must be between 1.13 + 10% (1.02 and 1.24)

Calculations:

Pressure mmHg (Pf) - ("H,0/13.6) * 25.4
Pressure Ratio (Po/Pa) - 1-Pf/Pa
Orifice Flow Rate {Qa) - 1/Slope*( Sqrt("H20*( Ta/Pa))-Intercept)

Sampler Flow Rate {Qa) - Taken from the look-up tables

Flow Rate Percent Difference- (Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*({100-Percent Difference)/100)
Design Percent Difference- (Corrected Flow Rate-1.13)/1.13*100




INQUEST

Environmental, Inc.

PM10 Sampler Audit

Volumetric Flow Control

3609 Mojave Court, Suite E
Columbia, Missouri 65202

573-474-8110

Date April 8, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station Rivermines (Quarry) Intercept (Qa) -0.00876
Sampler #1PMI10 Temperature 25.0 °C 298.2 °K
Flow Controller P4601 Station Pressure 29.05 "Hg 737.9 mmHg
Flow Rate Audit
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer | Flow Rate | Manometer Pressure Press. Ratio | Flow Rate Percent Range
"H,0 m®/min "H,0 (Pf) (Po/Pa) m®/min Difference
3.10 1.084 24.80 46.32 0.937 1.104 1.85 +7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow Rate Corrected Design % Acceptable
"H,0 {Pf) (Po/Pa) m*/min Flow Rate | Difference Range
24.50 45.76 0.938 1.104 1.084 -4.07 +10%
Multi-point Flow Rate Verification
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer | Flow Rate* | Manometer | Pressure | Press.Ratio | Flow Rate Percent Range
"H,0 m*/min "H,0 (Pf) (Po/Pa) m*/min Difference
2.90 1.048 32.30 60.33 0.918 1.079 2.96 +4%
3.00 1.066 25.60 47.81 0.935 1.102 3.38 4%
3.20 1.101 22.80 42.58 0.942 1.110 0.82 +4%
3.30 1.118 19.00 35.49 0.952 1.123 0.45 +4%

*At least 3 of 4 orifice flow rates must be between 1.13 + 10% (1.02 and 1.24)

Calculations:

Pressure mmHg (Pf) - {"H,0/13.6) * 25.4
Pressure Ratio (Po/Pa) - 1-Pf/Pa
Orifice Flow Rate {Qa) - 1/Slope*( Sqrt{"H20*( Ta/Pa))-Intercept)

Sampler Flow Rate (Qa) - Taken from the look-up tables

Flow Rate Percent Difference- (Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*{(100-Percent Difference)/100})
Design Percent Difference- (Corrected Flow Rate-1.13)/1.13*100




INQUEST

Environmental, Inc.

PM10 Sampler Audit

Volumetric Flow Control

3609 Mojave Court, Suite E
Columbia, Missouri 65202

573-474-8110

Date April 8, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station Rivermines (Wood St) Intercept (Qa) -0.00876
Sampler #2 PM10 Temperature 25.0 °C 298.2 °K
Flow Controller P4507 Station Pressure 29.05 "Hg  737.9 mmHg
Flow Rate Audit
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer { Flow Rate | Manometer | Pressure Press. Ratio | Flow Rate Percent Range
"H,0 m*/min "H,0 (Pf) (Po/Pa) m/min | Difference
3.20 1.101 25.20 47.06 0.936 1.123 2.00 +7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow Rate Corrected Design % Acceptable
"H,0 (Pf) (Po/Pa) m?/min Flow Rate | Difference Range
25.40 47.44 0.936 1123 1.101 -2.57 +10%
Multi-point Flow Rate Verification
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer | Flow Rate* | Manometer | Pressure Press. Ratio | Flow Rate Percent Range
"H,0 m*/min "H,0 (Pf) (Po/Pa) m?/min Difference
3.00 1.066 31.90 59.58 0.919 1.103 3.47 +4%
3.10 1.084 29.40 54.91 0.926 1.110 2.40 + 4%
3.20 1.101 25.20 47.06 0.936 1.123 2.00 + 4%
3.30 1.118 20.20 37.73 0.949 1,139 1.88 +4%

*At least 3 of 4 orifice flow rates must be between 1.13 + 10% (1.02 and 1.24)

Calculations:

Pressure mmHg (Pf) - ("H,0/13.6) * 25.4

Pressure Ratio (Po/Pa) - 1-Pf/Pa

Orifice Flow Rate (Qa) - 1/Slope*{ Sqrt("H20*{ Ta/Pa)}-Intercept)
Sampler Flow Rate (Qa) - Taken from the look-up tables

Flow Rate Percent Difference- (Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*{(100-Percent Difference)/100)
Design Percent Difference- (Corrected Flow Rate-1.13)/1.13*100




INQUEST

Environmental, Inc.

PM10 Sampler Audit

Volumetric Flow Control

3609 Mojave Court, Suite E
Columbia, Missouri 65202
573-474-8110

Date April 8, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope {Qa) 1.04094
Station Rivermines (Wtr Pint) Intercept (Qa) -0.00876
Sampler #3 PM10 Temperature 25.0 °C 298.2 °K
Flow Controller P2951 Station Pressure 29.08 "Hg 738.6 mmHg
Flow Rate Audit
Transfer Orifice Sampler Flow Rate
.Acceptable
Manometer | Flow Rate | Manometer | Pressure Press. Ratio | Flow Rate Percent Range
"H,0 m*/min "H,0 (Pf) (Po/Pa) m®/min Difference
3.20 1.100 24.20 45.20 0.939 1.135 3.18 +7%
Sampler Operating Flow Rate
Manometer Pressure Press. Ratio | Flow Rate Corrected Design % Acceptable
"H,0 (Pf) {(Po/Pa) m®/min Flow Rate | Difference Range
24.20 45.20 0.939 1.135 1.099 -2.74 + 10%
Multi-point Flow Rate Verification
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer | Flow Rate* | Manometer | Pressure Press. Ratio | Flow Rate Percent Range
"H,0 m*/min "H,0 (Pf) (Po/Pa) m®/min Difference
3.10 1.083 28.20 52.67 0.929 1.121 3.51 +4%
3.20 1.100 24.40 45.57 0.938 1.135 3.18 4%
3.30 1.117 19.30 36.05 0.951 1.150 2.95 +4%
3.40 1.134 15.90 29.70 0.960 1.162 247 4%

*At least 3 of 4 orifice flow rates must be between 1.13 + 10% (1.02 and 1.24)

Calculations:

Pressure mmHg (Pf) - ("H,0/13.6) * 25.4
Pressure Ratio (Po/Pa) - 1-Pf/Pa
Orifice Flow Rate (Qa) - 1/Slope*{ Sqrt("H20*( Ta/Pa))-Intercept)

Sampler Flow Rate (Qa) - Taken from the look-up tables

Flow Rate Percent Difference- (Sampler Flow-Orifice Flow}/Orifice Flow*100

Corrected Flow Rate - Operating Flow*{{100-Percent Difference)/100)
Design Percent Difference- (Corrected Flow Rate-1.13}/1.13*100




PM10 Sampler Audit

Volumetric Flow Control

INQUEST

Environmental, Inc.

3609 Mojave Court, Suite E
Columbia, Missouri 65202
573-474-8110

Date April 7, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station Ozark Insulation Intercept (Qa) -0.00876
Sampler #1PM10 Temperature 21.9 °C 295.1 °K
Flow Controller P2950 Station Pressure 29.13  "Hg 739.9 mmHg
Flow Rate Audit
Transfer Orifice Sampler Flow Rate
- Acceptable
Manometer | Flow Rate | Manometer [ Pressure Press. Ratio | Flow Rate Percent Range
"H,0 m>/min "H,0 (Pf) (Po/Pa) m*/min Difference
3.20 1.094 24,70 46.13 0.938 1.130 3.29 +7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow-Rate Corrected Design % Acceptable
"H,0 (Pf) {Po/Pa) m*/min Flow Rate | Difference Range
24.70 46.13 0.938 1.130 1.093 -3.27 +10%
Multi-point Flow Rate Verification
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer | Flow Rate* | Manometer | Pressure Press. Ratio | Flow Rate Percent Range
"H,0 m*/min "H,0 PH (Po/Pa) m*/min Difference
3.10 1.077 34.20 63.87 0.914 1.100 2.14 +4%
3.20 1.094 24.70 46.13 0.938 1.130 3.29 1+ 4%
3.30 1.111 24.30 45.38 0.939 1131 1.80 + 4%
3.40 1127 21.40 39.97 0.946 1.140 1.15 4%

*At least 3 of 4 orifice flow rates must be between 1.13 £ 10% (1.02 and 1.24)

Calculations:

Pressure mmHg (Pf) - ("H,0/13.6) * 25.4

Pressure Ratio (Po/Pa) - 1-Pf/Pa

Orifice Flow Rate (Qa) - 1/Slope*( Sqrt("H20*( Ta/Pa))-Intercept)

Sampler Flow Rate (Qa) - Taken from the look-up tables

Flow Rate Percent Difference- (Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*({100-Percent Difference)/100)
Design Percent Difference- (Corrected Flow Rate-1.13)/1.13*100




INQUEST

Environmental, Inc.

PM10 Sampler Audit

Volumetric Flow Control

3609 Mojave Court, Suite E
Columbia, Missouri 65202
573-474-8110

April 8, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Hanley Park Intercept (Qa) -0.00876
Sampler #2 PM10 Temperature 25.0 °C 298.2 °K
Flow Controller P2949 Station Pressure 29.08 "Hg  738.6 mmHg
Flow Rate Audit
Transfer Orifice Sampler Flow Rate
: Acceptable
Manometer | Flow Rate | Manometer | Pressure | Press.Ratio [ Flow Rate Percent Range
“H,0 m*/min "H,0 (Pf) (Po/Pa) m*/min Difference
3.15 1.092 24.60 45.94 0.938 1.127 3.21 +7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow Rate Corrected Design % Acceptable
"H,0 (Pf) (Po/Pa) m*/min Flow Rate | Difference Range
24.60 45.94 0.938 1.127 1.091 -3.45 +10%
Multi-point Flow Rate Verification
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer | Flow Rate* | Manometer | Pressure Press. Ratio | Flow Rate Percent Range
"H,0 m>/min "H,0 (Pf) (Po/Pa) m*/min Difference
3.00 1.066 32.80 61.26 0.917 1.103 3.47 + 4%
3.15 1.092 24.60 45.94 0.938 1.127 3.21 4%
3.20 1.100 21.40 39.97 0.946 1.137 3.36 4%
3.30 1.117 17.80 33.24 0.955 1.149 2.86 4%

*At least 3 of 4 orifice flow rates must be between 1.13 £ 10% (1.02 and 1.24)

Calculations:

Pressure mmHg (Pf) - ("H,0/13.6) * 25.4
Pressure Ratio (Po/Pa) - 1-Pf/Pa
Orifice Flow Rate {Qa) - 1/Slope*{ Sqrt("H20*( Ta/Pa))-Intercept)

Sampler Flow Rate (Qa) - Taken from the look-up tables

Flow Rate Percent Difference- {(Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*((100-Percent Difference)/100)
Design Percent Difference- (Corrected Flow Rate-1.13)/1.13*100




INQUEST

Environmental, Inc.

PM10 Sampler Audit

Volumetric Flow Control

3609 Mojave Court, Suite E
Columbia, Missouri 65202

573-474-8110

Date April 8, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station St joe Park Intercept (Qa) -0.00876
Sampler #4 PM10 Temperature 25.0 °C 298.2 °K
Flow Controller P4353 Station Pressure 29.08 "Hg  738.6 mmHg
Flow Rate Audit
Transfer Orifice Sampler Flow Rate
- Acceptable
Manometer | Flow Rate | Manometer | Pressure Press. Ratio | Flow Rate Percent Range
“Hzo m3/min "Hzo (Pf) (PO/Pa) ms/min Difference
3.10 1.083 24.90 46.50 0.937 1.120 3.42 +7%
Sampler Operating Flow Rate
Manometer Pressure Press. Ratio | Flow Rate Corrected Design % Acceptable
"H,0 (Pf) (Pa/Pa) m®/min Flow Rate { Difference Range
25.00 46.69 0.937 1.120 1.082 -4.25 +10%
Multi-point Flow Rate Verification
Transfer Orifice Sampler Flow Rate
Acceptable
Manometer | Flow Rate* [ Manometer { Pressure Press. Ratio | Flow Rate Percent Range
"H,0 m*/min "H,0 (Pf) (Po/Pa) m’/min | Difference
2.95 1.057 33.00 61.63 0.917 1.096 3.69 4%
3.10 1.083 24.90 46.50 0.937 1.120 3.42 1+ 4%
3.20 1.100 21.00 39.22 0.947 1.132 2.91 4%
3.30 1117 15.00 35.49 0.952 1.139 1.97 4%

*At least 3 of 4 orifice flow rates must be between 1.13 + 10% (1.02 and 1.24)

Calculations:

Pressure mmHg (Pf} - ("H,0/13.6) * 25.4
Pressure Ratio (Po/Pa) - 1-Pf/Pa
Orifice Flow Rate (Qa) - 1/Slope*( Sqrt("H20*{ Ta/Pa))-intercept)

Sampler Flow Rate {Qa) - Taken from the look-up tables

Flow Rate Percent Difference- (Sampler Flow-Orifice Fiow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*((100-Percent Difference)/100)
Design Percent Difference- (Corrected Flow Rate-1.13)/1.13*100




Lead/TSP Sampler Verifications



Lead Sampler Audit

INQUEST

Environmental, Inc. Volumetric Flow Control

3609 Mojave Court, Suite E
Columbia, Missouri 65202
573-474-8110

Date April 7, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station Big River #4 Intercept (Qa) -0.00876
Sampler QATSP Temperature 219 °C 295.1 °K
Flow Controller P4558 Station Pressure 29.13 "Hg  739.9 mmHg
Flow Rate Audit
Transfer Orifice Sampler
Calibration { Acceptable
Manometer [ Flow Rate | Manometer [ Pressure | Press. Ratio | Flow Rate
" _ ; s, . Error % Range
H,0 m°/min H,O (Pf) (Po/Pa) m>/min
3.70 1.175 21.30 39.80 0.946 1.232 4.85 +7%
Sampler Operating Flow Rate
Manometer | Pressure | Press.Ratio | Flow Rate Corrected | Acceptable
"H,0 (Pf) (Po/Pa) m>/min Flow Rate Range
21.40 39.98 0.946 1.232 1.172 1.10-1.70
Multi-point Flow Rate Verification
Transfer Orifice Sampler
Calibration | Acceptable
Manometer | Flow Rate | Manometer ] Pressure | Press. Ratio | Flow Rate
N _ . 3, . Error % Range
H,0 m>/min H,0 (PF) {Po/Pa) m°/min
3.50 1.143 30.60 57.17 0.923 1.200 4.99 +5%
3.60 1.160 26.40 49.32 0.933 1.214 4.66 5%
3.70 1.175 21.30 39.80 0.946 1.232 4.85 +5%
3.80 1.191 18.90 35.31 0.952 1.240 4.11 +5%
Calculations:

Pressure mmHg (Pf} - "H,O * 1.86832
Pressure Ratio (Po/Pa) - 1-Pf/Pa

Orifice Flow Rate (Qa) - 1/Slope*( Sqrt("H20*( Ta/Pa))-intercept)

Sampler Flow Rate (Qa) - Taken from the look-up tables

Calibration Error - (Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*((100-Calibration Error)/100)




INQUEST

Environmental, Inc.

Lead Sampler Audit

Volumetric Flow Control

3609 Mojave Court, Suite E
Columbia, Missouri 65202

573-474-8110

Date April 8, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.040%4
Station Big River Intercept (Qa) -0.00876
Sampler #4 Primary TSP Temperature 21.9 °C 295.1 °K
Flow Controller P4557 Station Pressure 29.13 "Hg  739.9 mmHg
Flow Rate Audit
Transfer Orifice Sampler
y : Flow Rat y - Flow Rat Calibration | Acceptable
ar:ome er 0\3~ ate ar:ometer Pressure Press. Ratio o;N ate Error % Range
H,0 m’/min H,0 {Pf) (Po/Pa) m°/min
3.90 1.207 22.30 41.66 0.944 1.234 2.24 +7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow Rate Corrected | Acceptable
"H,0 (Pf) (Po/Pa) m?/min Flow Rate Range
22.50 42.04 0.943 1.234 1.206 1.10-1.70
Multi-point Flow Rate Verification
Transfer Orifice Sampler
v : Clow Rat y . - Flow Rat Calibration | Acceptable
ar:ome er 0\3N ate ar:ome er Pressure Press. Ratio 0\3N ate Error % Range
H,0 m’/min H,0 (Pf) (Po/Pa) m®/min
3.70 1.175 27.00 50.44 0.932 1.218 3.66 +5%
3.90 1.207 22.30 41.66 0.944 1.234 2.24 +5%
4.00 1.222 16.90 31.57 0.957 1.252 2.45 +5%
4,10 1.237 13.00 24.29 0.967 1.266 2.34 +5%
Calculations:

Pressure mmHg (Pf) - "H,O * 1.86832
Pressure Ratio (Po/Pa) - 1-Pf/Pa
Orifice Flow Rate {Qa) - 1/Slope*( Sqrt("H20*( Ta/Pa)}-Intercept)

Sampler Flow Rate (Qa) - Taken from the look-up tables

Calibration Error - (Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*({100-Calibration Error)/100)




INQUEST

Environmental, Inc.

Lead Sampler Audit

Volumetric Flow Control

3609 Mojave Court, Suite E
Columbia, Missouri 65202
573-474-8110

Date April 8, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station Leadwood (South) Intercept (Qa) -0.00876
Sampler #1TSP Temperature 23.7 °C 296.9 °K
Flow Controller P4559 Station Pressure 29.04 "Hé 737.6 mmHg
Flow Rate Audit
Transfer Orifice Sampler
Calibration | Acceptable
Manometer | Flow Rate | Manometer | Pressure | Press. Ratio | Flow Rate
" _ " - Error % Range
H,0 m>/min H,0 (Pf) (Po/Pa) m”/min
3.80 1.197 21.60 40.36 0.945 1.241 3.68 +7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow Rate Corrected | Acceptable
"H,0 (Pf) (Po/Pa) m*/min Flow Rate Range
21.90 40.92 0.945 1.241 1.195 1.10-1.70
Multi-point Flow Rate Verification
Transfer Orifice Sampler
Calibration | Acceptable
Manometer | Flow Rate | Manometer | Pressure | Press. Ratio | Flow Rate
" 3, . ] - Error % Range
H,0 m>/min H,0 (Pf) (Po/Pa) m”/min
3.70 1.181 25.80 48.20 0.935 1.228 3.98 5%
3.80 1.197 21.60 40.36 0.945 1.241 3.68 +5%
3.85 1.204 17.70 33.07 0.955 1.255 4.24 +5%
3.90 1.212 14.30 26.72 0.964 1.268 4.62 +5%
Calculations:

Pressure mmHg (Pf) - "H,0 * 1.86832
Pressure Ratio (Po/Pa) - 1-Pf/Pa

Orifice Flow Rate (Qa) - 1/Slope*( Sqrt("H20*( Ta/Pa))-Intercept)

Sampler Flow Rate (Qa) - Taken from the look-up tables

Calibration Error - (Sampler Flow-Orifice Flow)/Orifice Fliow*100
Corrected Flow Rate - Operating Flow*((100-Calibration Error)/100)




IN QUES T Lead Sampler Audit

3609 Mojave Court, Suite E
Columbia, Missouri 65202

Pressure mmHg (Pf) - "H,0 * 1.86832

Pressure Ratio (Po/Pa) - 1-Pf/Pa

Orifice Flow Rate (Qa) - 1/Slope*( Sqrt("H20*( Ta/Pa)})-Intercept)
Sampler Flow Rate (Qa) - Taken from the look-up tables
Calibration Error - (Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*{(100-Calibration Error)/100)

Environmental, Inc. Volumetric Flow Control 573-474-8110
Date Aprit 8, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station Leadwood (School) Intercept (Qa) -0.00876
Sampler #2 TSP Temperature 23.7 °C 296.9 °K
Flow Controller P6793 Station Pressure 29.04 "Hg 737.6 mmHg
Flow Rate Audit
Transfer Orifice _ Sampler
y : Flow Rat y : - Flow Rat Calibration | Acceptable
al::ome er 0\3N ate an:ome er Pressure Press. Ratio . ate Error % Range
H,0 m°/min H,O (Pf) (Po/Pa) m°/min
3.70 1.181 21.70 40.54 0.945 1.222 3.47 7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow Rate Corrected | Acceptable
"H,0 (Pf) (Po/Pa) m>/min Flow Rate Range
21.70 40.54 0.945 1.222 1.180 110-1.70
Multi-peint Flow Rate Verification
Transfer Orifice Sampler
Calibration | Acceptable
Manometer | Flow Rate | Manometer Pressure Press. Ratio | Flow Rate
\ _ .\ - Error % Range
H,0 m°/min H,0 (Pf) (Po/Pa) m’/min
3.50 1.149 30.60 57.17 0.922 1.194 3.92 1 5%
3.60 1.165 25.30 47.27 0.936 1.210 3.86 +5%
3.70 1.181 21.70 40.54 0.945 1.222 3.47 5%
3.80 1.197 16.50 30.83 0.958 1.240 3.59 +5%
Calculations:




3609 Mojave Court, Suite E
Columbia, Missouri 65202
573-474-8110

Lead Sampler Audit

INQUEST

Environmental, Inc. Volumetric Flow Control

Date April 8, 2015 Auditor John Kunke!
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station Leadwood (Mill St) Intercept (Qa) -0.00876
Sampler #3 TSP Temperature 23.7 °C 296.9 °K
Flow Controller P4476 Station Pressure 29.04 "Hg  737.6 mmHg
Flow Rate Audit
Transfer Orifice Sampler :
Calibration | Acceptable
Manometer | Flow Rate | Manometer ] Pressure | Press. Ratio | Flow Rate
N _ W - Error % Range
H,0 m>/min H,0 (Pf) (Po/Pa) m®/min
3.80 1.197 21.10 39.42 0.947 1.233 3.01 +7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow Rate Corrected | Acceptable
"H,0 (Pf) (Po/Pa) m>/min Flow Rate Range
21.30 39.80 0.946 1.230 1.193 1.10-1.70
Multi-point Flow Rate Verification
Transfer Orifice Sampler
Calibration | Acceptable
Manometer | Flow Rate | Manometer | Pressure | Press.Ratio | Flow Rate
; 3, . .\ 3, . Error % Range
H,0 m>/min H,O (Pf) (Po/Pa) m>/min
3.60 1.165 25.80 55.68 0.925 1.199 2.92 5%
3.70 1.181 25.80 48.20 0.935 1.211 2.54 +5%
3.80 1.197 21.10 39.42 0.947 1.227 2.51 +5%
3.90 1.212 16.80 31.39 0.957 1.241 2.39 +5%
Calculations:

Pressure mmHg (Pf) - "H,0 * 1.86832
Pressure Ratio (Po/Pa) - 1-Pf/Pa

Orifice Flow Rate {Qa) - 1/Stope*( Sqrt("H20*( Ta/Pa))-Intercept)

Sampler Flow Rate (Qa) - Taken from the look-up tables

Calibration Error - (Sampler Flow-Orifice Flow)/Qrifice Flow*100
Corrected Flow Rate - Operating Flow*{(100-Calibration Error)/100)




INQUEST

Environmental, Inc.

Lead Sampler Audit

Volumetric Flow Control

3609 Mojave Court, Suite E
Columbia, Missouri 65202

573-474-8110

Date April 8, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station Rivermines (Quarry) Intercept (Qa) -0.00876
Sampler #1 TSP Temperature 25.0 °C 298.2 °K
Flow Controller P2940 Station Pressure 29.05 "Hg  737.9 mmHg
Flow Rate Audit.
Transfer Orifice Sampler
- Calibration | Acceptable
Manometer | Flow Rate | Manometer | Pressure Press. Ratio | Flow Rate
) _ y 3, . Error % Range
H,0 m>/min H,0 (Pf) {Po/Pa) m°/min
3.70 1.183 22.00 41.10 0.944 1.228 3.80 +7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow Rate Corrected | Acceptable
"H,0 (Pf) (Po/Pa) m?/min Flow Rate Range
22.00 41.10 0.944 1228 1.181 1.10-1.70
Mutlti-point Flow Rate Verification
Transfer Orifice Sampler
Calibration { Acceptable
Manometer | Flow Rate | Manometer | Pressure Press. Ratio | Flow Rate
) _ \ 3, . Error % Range
H,0 m>/min H,0 (Pf) (Po/Pa) m”/min
3.50 1.151 28.70 53.62 0.927 1.208 4.95 +5%
3.60 1.167 25.70 48.02 0.935 1.215 411 1 5%
3.70 1.183 22.00 41.10 0.944 1.228 3.80 +5%
3.80 1.199 19.60 36.62 0.950 1.236 3.09 +5%
Calculations:

Pressure mmHg (Pf) - "H,O * 1.86832
Pressure Ratio (Po/Pa) - 1-Pf/Pa

Orifice Flow Rate (Qa) - 1/Slope*( Sqrt("H20*{ Ta/Pa))-Intercept)

Sampler Flow Rate (Qa) - Taken from the look-up tables

Calibration Error - (Sampler Flow-Orifice Flow)/Orifice Flow* 100
Corrected Flow Rate - Operating Flow*({100-Calibration Error)/100}




INQUEST  rLeadsampleraudit 3 e

Environmental, Inc. Volumetric Flow Control 573-474-8110
Date April 8, 2015 Auditor John Kunkel!

Operator The Doe Run Company Transfer Orifice 1882

Location Park Hills Network Slope (Qa} 1.04094
Station Rivermines Wood St Intercept (Qa) -0.00876

Sampler #2 TSP Temperature 25.0 °C 298.2 °K

Flow Controller P2941 ' Station Pressure 29.05 "Hg  737.9 mmHg
Flow Rate Audit
Transfer Orifice Sampler

Calibration | Acceptable

Manometer | Flow Rate i Flow Rate
omete Manometer Pressure Press. Ratio Error % Range

"H,0 m?/min "H,0 (Pf) (Po/Pa) m>/min

3.70 1.183 22.30 41.66 0.944 1.229 3.89 7%

Sampler Operating Flow Rate

Manometer | Pressure | Press. Ratio | Flow Rate Corrected | Acceptable

"H,0 (Pf) (Po/Pa) m’/min Flow Rate Range
22.00 41.10 0.944 1.229 1.181 1.10-1.70
Multi-point Flow Rate Verification
Transfer Orifice Sampler
Calibration | Acceptable

Manometer | Flow Rate | Manometer | Pressure Press. Ratio | Flow Rate

" _ " _ Error % Range

H,0 m>/min H,O (Pf) (Po/Pa) m°/min

3.60 1.167 31.90 59.60 0.919 1.195 2.40 1 5%

3.65 1.175 27.10 50.63 0.931 1.212 3.15 5%

3.70 . 1.183 22.30 41.66 0.944 1.229 3.89 +5%

3.80 1.199 19.00 35.50 0.952 1.240 3.42 5%

Calculations:

Pressure mmHg (Pf) - "H,0 * 1.86832

Pressure Ratio (Po/Pa) - 1-Pf/Pa

Orifice Flow Rate (Qa) - 1/Slope*{ Sqrt("H20*( Ta/Pa))-Intercept)
Sampler Flow Rate (Qa) - Taken from the look-up tables
Calibration Error - (Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*((100-Calibration Error)/100)




: . 3609 Mojave Court, Suite E
= % Lead Sampler Audit ’
I N QUE ST P Columbia, Missouri 65202
Environmental, Inc. Volumetric Flow Control 573-474-8110
Date April 8, 2015 Auditor John Kunke!
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station Rivermines Wtr Pint Intercept (Qa) -0.00876
Sampler #3 TSP Temperature 25.0 °C 298.2 °K
Flow Controller P4475 Station Pressure 29.08 "Hg  738.6 mmHg
Flow Rate Audit
Transfer Orifice Sampler
Calibration | Acceptable
Manometer | Flow Rate | Manometer { Pressure | Press. Ratio | Flow Rate
.\ . . 3, . Error % Range
H,0 m*/min H,0 {Pf) {Po/Pa) m’/min
3.70 1.183 21.40 39.98 0.946 1.225 3.55 +7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow Rate Corrected | Acceptable
"H,0 (Pf) {Po/Pa) m?/min Flow Rate Range
21.60 40.36 0.945 1.224 1.181 1.10-1.70
Multi-point Flow Rate Verification
Transfer Orifice Sampler
Calibration | Acceptable
Manometer | Flow Rate | Manometer | Pressure Press. Ratio | Flow Rate
" 3, . " 3, . Error % Range
H,0 m*/min H,0 (Pf) (Po/Pa) m>/min
3.45 1.142 33.30 62.22 0.916 1.189 4.12 +5%
3.50 1.150 31.80 59.41 0.920 1.193 3.74 5%
.3.60 1.167 26.50 49.51 0.933 1.207 3.43 +5%
3.70 1.183 21.40 39.98 0.946 1.225 3.55 5%
Calculations:
Pressure mmHg (Pf) - "H,0 * 1.86832
Pressure Ratio (Po/Pa) - 1-Pf/Pa
Orifice Flow Rate {Qa) - 1/Slope*( Sqrt("H20*( Ta/Pa))-Intercept)
Sampler Flow Rate (Qa) - Taken from the look-up tables
Calibration Error - (Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*({100-Calibration Error)/100)
_




INQUEST

Environmental, Inc.

Lead Sampler Audit

Volumetric Flow Control

3609 Mojave Court, Suite E
Columbia, Missouri 65202

573-474-8110

Date April 7, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station Ozark Insulation Intercept (Qa) -0.00876
Sampler #1 TSP Temperature 21.9 °C 295.1 °K
Flow Controller P2339 Station Pressure 29.13 "Hg  739.9 mmHg
Flow Rate Audit
Transfer Orifice Sampler
Calibration | Acceptable
Manometer | Flow Rate | Manometer | Pressure Press. Ratio | Flow Rate
\ 3, . Y _ Error % Range
H;0 m°/min H,0 (Pf) {Po/Pa) m°/min
3.70 1.175 21.30 39.80 0.946 1.233 4.94 +7%
Sampler Operating Flow Rate
Manometer | Pressure | Press.Ratio | Flow Rate Corrected | Acceptable
"H,0 (Pf) (Po/Pa) m>/min Flow Rate Range
21.30 39.80 0.946 1.233 1.172 1.10-1.70
Multi-point Flow Rate Verification
Transfer Orifice Sampler
Calibration | Acceptable
Manometer | Flow Rate | Manometer | Pressure Press. Ratio | Flow Rate
. - Y - Error % Range
H,0 m°/min H;0 (Pf) (Po/Pa) m’/min
3.50 1.143 30.90 57.73 0.922 1.199 4.90 5%
3.60 1.160 27.70 51.75 0.930 1.211 4.40 +5%
3.70 1.175 21.30 39.80 0.946 1.233 4,94 +5%
3.80 1.191 20.30 37.93 0.949 1.237 3.86 +5%
Calculations:

Pressure mmHg (Pf) - "H,0 * 1.86832
Pressure Ratio (Po/Pa) - 1-Pf/Pa

Orifice Flow Rate (Qa) - 1/Slope*( Sqrt("H20*( Ta/Pa))-Intercept)

Sampler Flow Rate (Qa) - Taken from the look-up tables

Calibration Error - (Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*({100-Calibration Error)/100)




INQUEST

Environmental, Inc.

Lead Sampler Audit

Volumetric Flow Control

3609 Mojave Court, Suite E
Columbla, Missouri 65202
573-474-8110

Date April 8, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa) 1.04094
Station Hanley Park (Crane St.) Intercept (Qa) -0.00876
Sampler #2 TSP Temperature 25.0 °C 298.2 °K
Flow Controller P4474 Station Pressure 29.08 "Hg 738.6 mmHg
Flow Rate Audit
Transfer Orifice Sampler
Calibration | Acceptable
Manometer | Flow Rate | Manometer | Pressure | Press. Ratio [ Flow Rate
" 3, . " 3, . Error % Range
H,0 m’/min H,0 (Pf) (Po/Pa) m’/min
3.70 1.183 22.00 41.10 0.944 1.216 2.79 7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow Rate Corrected | Acceptable
"H,0 (Pf) {Po/Pa) m*/min Flow Rate Range
22.00 41.10 0.944 1.216 1.182 1.10-1.70
Multi-point Flow Rate Verification
Transfer Orifice Sampler
y Flow Rat "y - Flow Rat Calibration | Acceptable
aTometer o;'v ate ar:ometer Pressure Press. Ratio 0\3~ ate Error % Range
H,0 m*/min H,0 (Pf) (Po/Pa} m’/min
3.60 1.167 28.80 53.81 0.927 1.194 2.31 +5%
3.70 1.183 22.00 41.10 0.944 1.216 2.79 5%
3.80 1.198 19.10 35.68 . 0.952 1.227 2.42 1 5%
3.90 1.214 16.80 31.39 0.958 1.235 1.73 +5%
Calculations:

Pressure mmHg (Pf) - "H,0 * 1.86832
Pressure Ratio (Po/Pa) - 1-Pf/Pa

Orifice Flow Rate (Qa) - 1/Slope*{ Sqrt("H20*( Ta/Pa))-Intercept)

Sampler Flow Rate (Qa) - Taken from the look-up tables

Calibration Error - (Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*{(100-Calibration Error)/100)




3609 Mojave Court, Suite E
Columbia, Missouri 65202
573-474-8110

Lead Sampler Audit

INQUEST

Environmental, Inc. Volumetric Flow Control

Date April 8, 2015 Auditor John Kunkel
Operator The Doe Run Company Transfer Orifice 1882
Location Park Hills Network Slope (Qa} 1.04094
Station St Joe Park Intercept (Qa} -0.00876
Sampler #4 TSP Temperature 25.0 °C 298.2 °K
Flow Controller P6792 Station Pressure 29.08 "Hg  738.6 mmHg
Flow Rate Audit
Transfer Orifice Sampler
Calibration | Acceptable
Manometer | Flow Rate | Manometer | Pressure | Press. Ratio | Flow Rate
. _ ., _ Error % Range
H,0 m’/min H,0 (Pf) (Po/Pa) m’/min
3.70 1.183 21.30 39.80 0.946 1.229 3.89 7%
Sampler Operating Flow Rate
Manometer | Pressure Press. Ratio | Flow Rate Corrected | Acceptable
"H,0 (Pf) {(Po/Pa) m>/min Flow Rate Range
21.50 40.17 0.946 1.229 1.181 1.10-1.70
Multi-point Flow Rate Verification
Transfer Orifice Sampler
Calibration | Acceptable
Manometer | Flow Rate | Manometer | Pressure Press. Ratio | Flow Rate
\ 3, . ; 3, . Error % Range
H,0 m°/min H,0 (Pf) (Po/Pa) m>/min
3.60 1.167 26.40 49.32 0.933 1.211 3.77 5%
3.70 1.183 21.30 35.80 0.946 1.229 3.89 5%
3.75 1.190 18.30 34.19 0.954 1.239 4.12 5%
3.80 1.198 14.90 27.84 0.962 1.250 4,34 +5%
Calculations:

Pressure mmHg (Pf) - "H,0 * 1.86832

Pressure Ratio (Po/Pa) - 1-Pf/Pa

Orifice Flow Rate (Qa) - 1/Slope*( Sqrt("H20*{ Ta/Pa})-intercept)
Sampler Flow Rate (Qa) - Taken from the look-up tables
Calibration Error - (Sampler Flow-Orifice Flow)/Orifice Flow*100
Corrected Flow Rate - Operating Flow*({100-Calibration Error)/100)




Calibration Orifice Certification Worksheet



TiscH ENVIRONMENTAL, INC.
145 SoutH Miam Ave
VILLAGE OF CLEVES, OH

45002
i E . 513.467.9000
enl Aty ® B ‘\—/' 877.263.7610 ToLL FREE
Environmental 513.467.9009 FAx

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-50282

Date - Jan 13, 2015 Rootsmeter S/N 9833620 Ta (K) - 292
Operator Tisch Orifice I.D. - 1882 Pa (mm) - 765.81
___________________________ METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR START STOP VOLUME TIME Eg H2C
vDC # (m3) (m3) (m3) (min) (mm) (in.)
1 NA NA 1.00 1.3360 4.3 1.50
2 NA NA 1.00 1.0560 6.8 2.50
3 NA NA 1.00 0.9570 8.2 3.00
4 NA NA 1.00 0.8870 9.5 3.50
5 NA NA 1.00 0.6670 16.5 5.30
DATA TABULATION
(x axis) (y axis) (x axis) (y axis)
vstd Qstd Va Qa
e [ [ v
1.0225 0.7654 1.2420 0.9943 0.7443 0.7583
1.0191 0.9651 1.6034 0.9910 0.9385 0.9753
1.0173 1.0630 1.7564 0.9892 1.0337 1.0635
1.0155 1.1445 1.8972 0.9875 1.1133 1.1552
1.0061 1.5084 2.4840 0.9784 1.4668 1.5125
Qstd slope (m) = 1.66236 Qa slope (m) = 1.04094
intercept (b) = -0.01438 intercept (b) = -0.00E76
coefficient (r) = 0.99927 coefficient (r) = 0.99g27
y axis = SQRT[H20(Pa/760) (298/Ta)] y axis = SQRT[H20(Ta/Pa))
CALCULATIONS
Vstd = Diff. Vol[(Pa-Diff. Hg)/760] (298/Ta)
Qstd = Vstd/Time
Va Diff Vol [(Pa-Diff Hg)/Pal

Qa Va/Time

For subsequent flow rate calculations:

Qstd = 1/m{ [SQRT (H20(Pa/760) (298/Ta))]- b}
Qa = 1/m{ [SQRT H20(Ta/Pa)]l- b}



Pace Analytical Services, Inc.

. I‘ 9608 Loiret Bivd.
aceAnalytica Lenexa, KS 66219

ww pacalabs com (913)599-5665

Yuly 17, 2015

Amy Sanders

The Doe Run Com pany
P. O. Box 500
Viburnum, MO 65566

RE: Project: NATIONAL UAO (NATIONAL)
Pace Project No.: 60198123

Dear Amy Sanders:

Enclosed are the analytical results for sample(s) received by the laboratory on July 10, 2015. The
results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions conc eming this report, please feel free to contact me.

Sincerely,
(..//w YA &

Jamie Church
jamie.church@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 1 of 16




Pace Analytical Services, Inc.

. L 9608 Loiret Bivd.
ace Analytical

Lenexa, KS 66219
www. pacelabs com (913)599-5665

CERTIFICATIONS

Project: NATIONAL UAO (NATIONAL) *
Pace Project No.: 60198123

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS 66219 Louisiana Certification #: 03055

WY STR Certification #: 2456.01 . Nevada Certification #: KS000212008A
Arkansas Certification #: 13-012-0 Oklahoma Certification #: 9205/9935
Iinois Certification #: 003097 Texas Certification #: T104704407

lowa Certification #: 118 Utah Certification #: KS00021
Kansas/NELAP Certification #: E-10116

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced. except in full,
without the written consent of Pace Analytical Services, inc..

Page 2 of 16




Pace Analytical Services, Inc.

PN M 9608 Loiret Bivd.
HCGAMI}/HC&I Lenexa, KS 66219

wiw pacalabs com (913)599-5665

SAMPLE SUMMARY

Project: NATIONAL UAO (NATIONAL)

Pace Project No.: 60198123

Lab ID Sample ID Matrix Date Collected Date Received
60198123001 34521/ NAT EAST Water 07/09/15 11:00 07/10/15 09:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 3 of 16



Pace Analytical Services, Inc.
9608 Loiret Bivd.

. ®
Ce Ana/yt’ca/ Lenexa, KS 66219

wiwvw.paceinba com (913)599-5665

SAMPLE ANALYTE COUNT

Project: NATIONAL UAO (NATIONAL)
Pace Project No.: 60198123

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
60198123001 34521 / NAT EAST EPA 200.7 NDJ 6 PASI-K
EPA 200.7 SMW 3 PASI-K
SM 2540C LJS 1 PASI-K
SM 2540D LJS 1 PASI-K
SM 2540F LJS 1 PASI-K
SM 4500-H+B CRT 1 PASI-K
EPA 300.0 AJM 1 PASI-K
SM 5310C ESM 1 PASI-K

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 4 of 16



ceAnalytical”

www. paceiabs com

Project:

Pace Project No.:. 60198123

ANALYTICAL RESULTS

NATIONAL UAO (NATIONAL)

Pace Analytical Services, Inc.

9608 Loiret Bivd.
Lenexa, KS 66219
(913)599-5665

Sample: 34521/ NAT EAST

Lab ID: 60198123001

Collected: 07/09/15 11:00 Received: 07/10/1509:00 Matrix: Water

Report

Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Cadmium ND ug/L 5.0 0.56 1 07/13/1515:15 07/14/1509:46 7440-43-9
Calcium 123000 ug/L 100 5.2 1 07/13/1515:15 07/14/1509:46 7440-70-2
Lead 5.8 ug/L 5.0 1.9 1 07/13/1515:15 07/14/15 09:46 7439-92-1
Magnesium 57200 ug/L 50.0 13.3 1 07/13/15 15:15 07/14/1509:46 7439-95-4
Total Hardness by 2340B 542000 ug/L 500 1 07/13/1515:15 07/14/15 09:46
Zinc 286 ug/L 50.0 26 1 07/13/1515:15 07/14/1509:46 7440-66-6
200.7 Metals, Dissolved (LF) Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Cadmium, Dissolved ND ug/L 5.0 0.56 1 07/15/15 14:00 07/17/1512;37 7440-43-9
Lead, Dissolved 5.3 ug/L 5.0 19 1 07/15/15 14:00 07/17/1512;37 7439-92-1
Zinc, Dissolved 238 ug/L 50.0 26 1 07/15/15 14:00 07/17/15 12:37 7440-66-6
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 800 mg/L 5.0 5.0 1 07/14/15 11:.07
2540D Total Suspended Solids Analytical Method: SM 2540D
Total Suspended Solids 9.0 mg/L 5.0 5.0 1 07/15/15 11:37
2540F Total Settleable Solids Analytical Method: SM 2540F
Total Settleable Solids ND mbL/U/br 0.20 0.20 1 07/10/15 15:50
4500H+ pH, Electrometric Analytical Method: SM 4500-H+B
pH at 25 Degrees C 8.0 Std. Units 0.10 0.10 1 07/13/15 09:00 Hé
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Sulfate 298 mg/L 20.0 47 20 07/14/15 18:38 14808-79-8
5310C TOC Analytical Method: SM 5310C
Total Organic Carbon 1.2 mg/L 1.0 0.46 1 07/16/15 11:21 7440-44-0

Date: 07/17/2015 03:57 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 5 of 16



Pace Analytical Services, Inc.

4 I 9608 Loiret Blvd.
Analyt’ca Lenexa, KS 66219
wrew. peceiabs. com (913)599-5665
|
QUALITY CONTROL DATA
Project: NATIONAL UAO (NATIONAL)
Pace Project No.: 60198123
QC Batch: MPRP/32501 Analysis Method: EPA 200.7
QC Batch Method:  EPA 200.7 Analysis Description: 200.7 Metals, Total
Associated Lab Samples: 60198123001
METHOD BLANK: 1599934 Matrix: Water
Associated Lab Samples: 60198123001
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Cadmium ug/L ND 5.0 07/14/1509:43
Calcium ug/L 7.8) 100 07/14/1509:43
Lead ug/L ND 5.0 07/14/1509:43
Magnesium ug/L ND 50.0 07/14/1509:43
Total Hardness by 2340B ug/L ND 500 07/14/1509:43
Zinc ug/L ND 50.0 07/14/1509:43
LABORATORY CONTROL SAMPLE: 1599935
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Cadmium ug/L 1000 962 96 85-115
Calcium ug/L 10000 9660 97 85-115
Lead ug/L 1000 990 99 85-115
Magnesium ug/L 10000 9590 96 85-115
Total Hardness by 23408 ug/L 63600
Zinc ug/L 1000 970 97 85-115
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1599936 1599937
MS MSD
60198123001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Cadmium ug/L ND 1000 1000 986 1010 99 101 70-130 3 20
Calcium ug/L 123000 10000 10000 135000 134000 123 107 70-130 1 20
Lead ug/L 5.8 1000 1000 976 1000 97 100 70-130 3 2
Magnesium ug/L 57200 10000 10000 68600 67700 114 106 70-130 1 20
Total Hardness by 2340B ug/L 542000 620000 612000 1
Zinc ug/L 286 1000 1000 1240 1260 95 97 70-130 1 20
MATRIX SPIKE SAMPLE: 1599938
60198124001 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Cadmium ug/L ND 1000 998 100 70-130
Calcium ug/L 29200 10000 38500 92 70-130
Lead ug/L 8.2 1000 1020 101 70-130
Magnesium ug/L 15000 10000 24400 95 70-130
Total Hardness by 23408 ug/L 135000 197000
Zinc ug/L 293 1000 1270 98 70-130

Results presented on this page are in the units indicated by the "Units” column except where an alternate unit Is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 07/17/2015 03:57 PM without the written consent of Pace Analytical Services, Inc.. Page 6 of 16




¢ Analytical

Pace Analytical Services, Inc.
9608 Loiret Bivd.
Lenexa, KS 66219

mww.pacelabs com (913)599-5665
QUALITY CONTROL DATA
Project: NATIONAL UAO (NATIONAL)
Pace Project No.: 60198123
QC Batch: MPRP/32524 Analysis Method: EPA 200.7
QC Batch Method:  EPA 200.7 Analysis Description: 200.7 Metals, Dissolved
Associated Lab Samples: 60198123001
METHOD BLANK: 1601066 Matrix: Water
Associated Lab Samples: 60198123001
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Cadmium, Dissolved ug/L ND 5.0 07/17/1512:30
Lead, Dissolved ug/L ND 5.0 07/17/1512:30
Zinc, Dissolved ug/L 43J 50.0 07/17/1512:30
LABORATORY CONTROL SAMPLE: 1601067
Spike LCS LCs % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Cadmium, Dissolved ug/L 1000 986 99 85-115
Lead, Dissolved ug/L. 1000 935 93 85-115
Zinc, Dissolved ug/L 1000 967 97 85-115
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1601068 1601069
MS MSD
60198279001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Cadmium, Dissolved ug/L 14.4 1000 1000 1030 1030 101 101 70-130 0 20
Lead, Dissolved ug/L 2.2) 1000 1000 943 940 94 94 70-130 0 20
Zinc, Dissolved ug/L 16.3J 1000 1000 985 978 97 96 70-130 1 20
MATRIX SPIKE SAMPLE: 1601070
60198281001 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Cadmium, Dissolved ug/L ND 1000 1020 102 70-130
Lead, Dissolved ug/L 2.6J 1000 934 93 70-130
Zinc, Dissolved ug/L ND 1000 962 96 70-130

Results presented on this page are in the units indicated by the “"Unita™ column except where an alternate unit is presented to the right of the result.

Date: 07/17/2015 03:57 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs. com

QUALITY CONTROL DATA

Pace Analytical Services, Inc.

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: NATIONAL UAQ (NATIONAL)
Pace Project No.: 60198123
QC Batch: WET/55938 Analysis Method: SM 2540C
QC Batch Method:  SM 2540C Analysis Description: 2540C Total Dissolved Solids
Associated Lab Samples: 60198123001
METHOD BLANK: 1600163 Matrix: Water
Associated Lab Samples: 60198123001
Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Total Dissolved Solids mg/L ND 5.0 07/14/1511:07
LABORATORY CONTROL SAMPLE: 1600164

Spike LCS LCS % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 1000 981 98 80-120
SAMPLE DUPLICATE: 1600165

60198123001 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 800 793 10
SAMPLE DUPLICATE: 1600166

60198195006 Dup Max

Parameter Units Result Result RPD RPD Qualifiers

Total Dissolved Solids mg/L 239 241 10

Results presented on this page are in the units indicated by the "Units” column except where an alternate unit is presented to the right of the result.

Date: 07/17/2015 03:57 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced. except in full,
without the written consent of Pace Analyticat Services, Inc..
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ceAnalytical

www.pacalabs. com

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: NATIONAL UAO (NATIONAL)
Pace Project No.: 60198123
QC Batch: WET/55961 Analysis Method: SM 2540D
QC Batch Method: SM 2540D Analysis Description: 2540D Total Suspended Solids
Associated Lab Samples: 60198123001
METHOD BLANK: 1600753 Matrix: Water
Associated Lab Samples: 60198123001
Blank Reporting
Parameter Units Resuilt Limit Analyzed Qualifiers
Total Suspended Solids mg/L ND 5.0 07/15/1511:34
SAMPLE DUPLICATE: 1600754
60198095001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Suspended Solids mg/L 1240 1250 10
SAMPLE DUPLICATE: 1600755
60198124001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Suspended Solids mg/L 27.0 26.0 10

Resuits presented on this page are in the units indicated by the "Units™ column except where an alternate unit is presented to the right of the result.

Date: 07/17/2015 03:57 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

. I‘ 9608 Loiret Blvd.
CeA”aMfca Lenexa, KS 66219

wivw.pecalabe com (913)599-5665
i
QUALITY CONTROL DATA
Project: NATIONAL UAO (NATIONAL)
Pace Project No.: 60198123
QC Batch: WET/55906 Analysis Method: SM 4500-H+B
QC Batch Method:  SM 4500-H+B Analysis Description: 4500H+B pH
Associated Lab Samples: 60198123001
SAMPLE DUPLICATE: 1599509
60197960001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
pH at 25 Degrees C Std. Units 8.0 7.9 1 5 H6
SAMPLE DUPLICATE: 1599510
60198201001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
pH at 25 Degrees C Std. Units 83 8.3 0 5 H6

Results presented on this page are In the units indicated by the "Units”™ column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced. except in full,
Date: 07/17/2015 03:57 PM without the written consent of Pace Analytical Services, Inc.. Page 10 of 16




¢ Analytical

www paceiabs com

Pace Analytical Services, Inc.

9608 Loiret Blvd.

Lenexa, KS 66219

QUALITY CONTROL DATA

(913)599-5665

Project: NATIONAL UAO (NATIONAL)
Pace Project No.: 60198123
QC Batch: WETA/34987 Analysis Method: EPA 300.0
QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions
Associated Lab Samples: 60198123001
METHOD BLANK: 1600122 Matrix: Water
Associated Lab Samples: 60198123001
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sulfate mg/L ND 1.0 07/14/1518:10
LABORATORY CONTROL SAMPLE: 1600123
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sulfate mg/L 5 5.0 99 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1600124 1600125
MS MSD
60198124001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Sulfate mg/L 21.7 10 10 30.3 303 86 87 80-120 0 15

Results presented on this page are in the

Date: 07/17/2015 03:57 PM

units indicated by the "Units™ column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
Anal . I‘ 9608 Loiret Bivd.
303 thCa Lenexa, KS 66219

wwrw.pacaiabs com (913)599-5665

Project: NATIONAL UAO (NATIONAL)

QUALITY CONTROL DATA
Pace Project No.: 60198123

QC Batch: WETA/35029 Analysis Method: SM 5310C
QC Batch Method: SM 5310C Analysis Description: 5310C Total Organic Carbon
Associated Lab Samples: 60198123001

METHOD BLANK: 1601428 Matrix: Water
Associated Lab Samples: 60198123001
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Total Organic Carbon mg/L ND 1.0 07/16/15 09:50
LABORATORY CONTROL SAMPLE: 1601429
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Organic Carbon mg/L 5 5.0 100 80-120
MATRIX SPIKE SAMPLE: 1601430
60198088003 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Total Organic Carbon mg/L 1.9 5 4.2 46 80-120 M1
SAMPLE DUPLICATE: 1601431
60198088004 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Organic Carbon mg/L 20.0 19.9 1 25

Results presented on this page are in the units indicated by the "Units” column except where an alternate unit is presented to the right of the resuit.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 07/17/2015 03:57 PM without the written consent of Pace Analytical Services, Inc.. Page 12 of 16




Pace Analytical Services, Inc.

. I' 9608 Loiret Blvd.
Arﬂm Lenexa, KS 66219
wrw pacolabs com (913)599-5665
QUALIFIERS
Project: NATIONAL UAQ (NATIONAL)

Pace Project No.: 60198123

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

PASI-K Pace Analytical Services - Kansas City

ANALYTE QUALIFIERS

H6 Analysis initiated outside of the 15 minute EPA recommended holding time.
M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 07/17/2015 03:57 PM without the written consent of Pace Analytical Services, Inc.. Page 13 of 16



ceAnalytical”

www pacalabs. com

Pace Analytical Services, Inc.

QUALITY CONTROL DATA CROSS REFERENCE TABLE

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: NATIONAL UAO (NATIONAL)
Pace Project No.: 60198123

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60198123001 34521 / NAT EAST EPA 200.7 MPRP/32501 EPA 200.7 ICP/24038
60198123001 34521 /| NAT EAST EPA 200.7 MPRP/32524 EPA 200.7 ICP/24059
60198123001 34521 / NAT EAST SM 2540C WET/55938
60198123001 34521 / NAT EAST SM 2540D WET/55961
60198123001 34521 / NAT EAST SM 2540F WET/55900
60198123001 34521 / NAT EAST SM 4500-H+B WET/55906
60198123001 34521/ NAT EAST EPA 300.0 WETA/34987
60198123001 34521 / NAT EAST SM 5310C WETA/35029

Date: 07/17/2015 03:57 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced. except in full,
without the written consent of Pace Analytical Services, Inc..
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Sample Condition Upon Receipt

Client Name: Noe Mua Optional
Courier: FedEx ﬂ upPsOd viAO Clayd PEXO ECIO PaceJ Other0 Clientf] [ProjDue Date:
Tracking #: I WY g0 Pace Shipping Label Used? Yesl NoO Proj Name:
Custody Seal on Cooler/Box Present: Yes® NoO Sealsintact: Yes® No O
Packing Material: Bubble Wrap O Bubble Bags O Foam O None & Other OO
Thermometer Used: F.239 % Type of Ice:"W&p Blue None [0 samples received on ice, coaling process has begun.
Cooler Temperature: \» ¥ (cifcle ang) Fm and initials of person examining
Temperatura should be above freezing to 6°C ontents: yg 310
Chain of Custody present: Hves Ono Ona g
Chain of Custody filled out: fives CONo ONA |2,
Chain of Custody relinquished: Myves [INe OOnia i3
iSampler name & signature on COC: Myes Ono OvA |4,
[Samples arrived within holding time: ves ONo CnwA |5,
Short Hold Time analyses (<72hr): Mves ONo Ona 5. 99
kush Turn Around Time requested: Oves @No Ona f7,
Suffisient-velume: Mves—INo [IN/A 15,
Correct containers used: ®yes OnNo Onia
Pace containers used: Myes ONo ONA g,
IContainers intact: ®yes Ono Ona 40,
Unpreserved 5035A soils frozen w/in 48hrs? Dves Ono TNA |11,
Filtered volume received for dissolved tests? Oves Ono Bna |12,
Sample labels match COC: Elves OnNo A

Includes dateftime/ID/analyses Matrix: WY 13.
All contalners needing preservation have been checked. Myes ONo ONA
ﬁiult ﬁ%nngzr?;g::\dgaggens_ewaﬂon are found to be in compliance w0 Onia -
= xceptions: VOA, Coliform, O8G, WI-DRO (water) Oves KiNo g;;:';‘;,‘;g?; tf;:;r’j:‘gf;ed
Trip Blank present: Oves CNo [INA
Pace Trip Blank lot # (If purchased): 15.
Headspace in VOA vials ( >6mm): Oves CNo HINA

16.

Project sampled in USDA Requlated Area: Oves TOno Mnia |17 List State:

dditional labels attached to 5035A vials in the field? Oves Ono Mva [18.

Client Notification/ Resolution:

Person Contacted:

Comments/ Resolution:

Copy COCtoClient? Y [/ N

Field Data Required? Y I N

Date/Time:

Project Manager Review:

Date:

F-KS-C-003-Rev.9, 30June2015
Page 15 of 16
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DOE RUN

= DIRPANY

CHAIN-OF-CUSTODY / Analytical Request Document

The Chain-of-Cusiody is 3 LEGAL DOCUMENT All relovant fieids must be compleled accurately

Section A Section B Section C
Required Client Information: Required Project Information. Jnvoica Infonmation:
Company. The Doe Run Company TReporito. Amy Sanders Atsnton:  Amy Sanders 1 Paga: o 1
[Ad6ess. PO Box 500 Copy To: Eompany Rame, TNWRM%WY ....... :
[Address. PO Box 500, Viburnum, MO 6656] — NPDES I  GROUND WATER
EmaiTo'  gsanders@doerun.com Furchitse Onder No e dne T usT " RCRA
: : - _ _ Reterence: COC#H: 2330
Phone. (573) 6894535 |Fax. (573) 244-8179 Project Name: _ National UAO (National) |ce Project Site Location "o W ({ oA 3‘13
Requested Due Date/TAT: 5707 Days Project Number: Pace Profie #: STAYE: ‘
R ted Ana ﬁlémd (YIN)
s ves I [0 I [ [ [o n | I v b |
Required Sample informaion Valid Matrix Codes | € [ & COLLECTED DATE/TIME Bottles / Presarvatives N IN [N IN N [N [N IN IN [N IN N IN IN |N IN [N @
wamx  covef 2|3 _ ) 2 ¥ 3 g
s | §| 8| cowosresm | cowegimmer |5 g g *See Additional Comments Below e
SoUSOUD s zla 8 o o :\'?
a | < o - -
AL S HHE R 3
A Ol< Sl nIT|OS T
SAMPLE ID e B HE ‘21§§? 2
pene 2y agggg.gsﬁggx Analysis Test g
Sample IDs MUST BE UNIQUE g% § =|5|5(8(2 El2 < E 1 alysis Test,l, c
* % fw Q*_l_l%_l_l_lsq_l 4
g S5 oare | twe | oare | e g§§35§§8§§ ]
= anmmahmvnmmmmgp-"ﬁg-ggﬁ-‘-’ﬂ%
1|2t AU Bhaw OF%A BYW AGYs e e P77/ B EIK R R E CD-D, PB-D, ZN-D. HARD, PH. 804, 8. TD8, TOC, 188 wateast [7] |
2 CD-T. PB-T, ZN-T
3
4
5
s
7
)
3
10
0]
12
13
14
15
16
17
18
1
20
21
22
23
24
26
26
27
2
29
30
ADDITIONAL COMMENTS RELINQUISHED BY / AFFILIATION DATE ACCEPTED BY | AFFILIATION DATE _&_ SAMPLE CONDITIONS
200 7 Total Recoverabie and Desofved Metals Tany Hopkins 719115 [ﬁ; ;‘ 2 2 a 741-0 Daoo | LS Y Y
24
SAMPLER NAME AND SIGNATURE . 5 §
PRINT Name of SAMPLER: Hooking P £ § %g f g
DATE Signed £z 2 8§
SIGNATURE of BAMPLER: Ritscon e " e

r






